Aim : The aim of this smallscale study is to explore supportseeking behavior among mothers at highrisk of mental health problems on community basis in Japan. Methods : A survey using one month home visit data was conducted among mothers who registered their pregnancy at Shirakawa City Health Center, Fukushima, from April to September 2010. Probable postpartum depression at one month postpartum was assessed using the Japanese version of the Edinburgh Postnatal Depression Scale and the mother's bonding to her child at one month postpartum was measured by the Bonding Questionnaire. Results : A total of 118 out of 217 registered mothers were available for analysis. The proportion of probable depression among first time and experienced mothers was 12% and 3%, and that of low bonding was 43% and 13%, respectively. Factors that showed significant associations with probable depression and/or lowbonding among firsttime mothers were financial difficulty, obstetrical problems, unhappy feeling towards pregnancy, younger maternal age, later gestational week at registration ; associated factors among experienced mothers were financial difficulty and obstetrical problems. At the time of pregnancy, 35 (90%) of firsttime mothers and 22 (31%) of experienced mothers expressed the intention to attend antenatal classes. None of the risk factors for probable depression or lowbonding were associated with the mother's intention to attend antenatal classes in this study. Conclusion : Pregnancy history, obstetrical problems, sociodemographic information and maternal feeling toward pregnancy should be carefully screened in antenatal phase, and those at risk of postpartum mental health problems should be screened and actively invited to antenatal classes.
INTRODUCTION
It is now established that the months during pregnancy and following childbirth are frequently characterized by mental health problems with extreme cases of psychiatric disorders 1) . In Japan, a government report stated that the prevalence of probable postpartum depression was 10%, and at onemonth postpartum, 18% of mothers lacked confidence in childrearing while 4% felt they were abusing their children 2) . More than half a century has passed since researchers shed light on the impact of maternal health problems on infants identified mostly in terms of psychosocial and emotional development 3, 4) . Subsequently, a large body of literature documented the effects of psychiatric disorders such as depression, anxiety, panic disorder or obsessivecompulsive disorder on mothers' interactions with their infants and on their infants' social and emotional functioning 5) .
There is, therefore, considerable potential for interventions aimed at promoting the psychosocial wellbeing of the mother. Such interventions may reduce both the disruption to the child's emotional, educational, and social adjustment, and the demand for health and welfare/social services 6) . Mental health promotion is now a priority and support for parents is recognized as an important element of public health policy in Japan through a program called "Sukoyaka (meaning "healthy and happy" in Japanese) Family 21" 2) . The program acts as a measure to address the declining birth rate, and to form the basis for an environment where giving birth to children is free from anxiety and in which, parents can raise their children in good health.
Over the past decade, there has been expansion of groupbased parenting programmes 7) . However, previous studies on supportseeking behavior of mothers that were conducted outside Japan (United Kingdom, United States) report that these programs would attract least in need-that is, those from highly educated "middle class" families with little evidence of child behavior problems, while uptake would be poor among families most in need 8, 9) . Recently, a group of researchers importing an Australian postnatal parenting program called Triple P, reported that the Japanese mothers' intention to participate in the program was largely influenced by program features, along with parentperceived child behavior problems, parental relationships and mothers' education 10) . The Positive Parenting Program (Triple P) is a multilevel communitywide program to prevent and offer treatment for severe behavioral, emotional and developmental problems in children aged 0 to 16 years, through enhancing the knowledge, skills and confidence of parents 11) . Triple P incorporates five levels of interventions on a tiered continuum of increasing intensity. Accumulating scientific evidence supports effectiveness of Triple P, however, its implementation requires drastic reform of existing service framework. Also, Sato and colleagues evaluated a newborn homevisiting program in Japan and found that a higher proportion of mothers with childrearing anxiety were visited by public health nurses 12) . The Triple P study was conducted among volunteers and Sato's data reflected public health nurses' selection of mothers to provide the homevisitation service. More importantly, no study has focused on pregnant women's intention to attend antenatal parenting program.
While postnatal support services including the above mentioned Triple P Program, which is a multilevel communitywide program, are actively implemented in Japan, the only widely provided service in the antenatal phase in Japan is the antenatal classes. These classes are organized at both hospitals and health centers. Mothers generally attend the classes at hospitals where they decide to give birth, but these classes given by midwives generally provide instructive lectures about birth and newborn care. Thus municipal health centers staffed with public health nurses are seeking ways to focus more on providing professional support to mothers at risk of parenting difficulties. As the first step toward systematizing the antenatal support service, we aimed to explore formal supportseeking behavior among mothers at highrisk of mental health problems on community basis in Japan.
PARTICIPANTS AND METHODS
The survey using one month home visit data was conducted among mothers, who registered their pregnancy at Shirakawa City Health Center, Fukushima, from April to September 2010. In Japan, a mother is required to report her pregnancy and childbirth to a municipal office, which maintains health files of the children. Children and their parents are subsequently invited to homevisits and child health checkups organized by their municipalities. All data were copied from children's health files kept at the city health center and for analysis we used only mothers with onemonth data available We developed a dataset including mother's sociodemographic (age, marital status, family structure, employment status, financial difficulty), obstetrical (number of past births, gestational week at pregnancy registration, obstetrical problems), child related (sex and gestational age at birth), mental health and parenting items (feeling about pregnancy, anxiety or worries at registration, parenting support, intention to attend antenatal classes, depression and motherchild bonding). Most items were extracted from pregnancy registration records except financial difficulty, obstetrical problems, depression and bonding derived from one month homevisit record. Of note, some of the onemonth data were recorded when mothers visited health centers mostly for the care of elderly children. First, we analyzed factors associated with probable postpartum depression and motherchild bonding. Our conceptual framework places the bonding disorder as a consequence of postpartum depression following previous studies showing that postpartum depression elicits negative clinical implications for maternalinfant attachment 13, 14) . As for the factors side, our specific focus here is the information that could be screened in the antenatal phase. Second, we analyzed factors associated with mother's willingness to attend the antenatal classes to compare with the risk factors of depression and bonding disorder.
Probable postpartum depression at one month postpartum was assessed using the Japanese version 15) of the Edinburgh Postnatal Depression Scale (EPDS) 16) . This is a 10 -item selfreporting scale which is valid for use with childbearing women, and it is highly effective from the viewpoint of sensitivity and specificity 16, 17) . Each item is scored on a 4 -point scale from 0 to 3, with the minimum and maximum total scores being 0 and 30 points, respectively. Classification of women with a score of 13 or higher as the highscore group is very useful for identifying women with probable postpartum depression, especially in Western populations. A score of 9 or higher, however, has been established as a cutoff point for probable depression in Japanese women 15) .
Mother's bonding towards her child at one month postpartum was measured by the Bonding Questionnaire developed by Kumar and translated by Yoshida 18) . The score of this 10 -item scale ranges from 0 to 30, and the higher score indicates lower bonding. There is no decisive cutoff value for this indicator, and we dichotomized the total score by a quartile value of 1 ; a score of 0 to 1 was classified as "highbonding" and a score of 2 or higher as "lowbonding". The formal supportseeking behavior was assessed by mother's intention to attend antenatal classes at the time of pregnancy registration.
Survey data were analyzed using STATA statistical software, version 8 for Windows (Stata Corporation, College Station, TX). Spearman's correlation was used to investigate the correlation between probable depression (in score), motherchild bonding (in score) and mother's intention to attend antenatal classes (yes or no). We used Chisquare or Fisher's exact test to investigate factors associated with probable depression status, bonding status, and mother's intention to attend antenatal classes. Since the firsttime motherhood is a wellknown risk factor of mother's mental health disorders and parenting experience greatly differs between the two groups we conducted parityspecific analysis stratifying women into firsttime and experienced mothers 19, 20) .
The current survey was conducted as a part of both the public health activities with an approval from the Shirakawa City health center and an intervention study approved by the Fukushima medical university institutional review committee (Number 1079). We worked in accordance with the Ethical Guidelines for Epidemiological Studies established by the Japanese government.
RESULTS
The total number of mothers with onemonth data was 118 (54%) out of 217 mothers who registered their pregnancy. When comparing registered mothers with and without the onemonth data, proportions of firsttime mothers and those with anxiety or worries at pregnancy registration were significantly higher among those without the data ; 36% (with data) and 55% (without data) for the firsttime motherhood, and 33% and 54% for the anxiety, respectively. Median age of 118 mothers in the dataset was 29, 36% were firsttime mothers, 97% married and 62% employed ( Table 1) .
The total prevalence of probable depression was 6%, and median bonding score was 0 ranging from 0 to 8 (Table 2 ). These numbers were higher among firsttime mothers. At the time of pregnancy, 35 (90%) of firsttime mothers and 22 (31%) of experienced mothers expressed the intention to attend antenatal classes. While probable depression and lowbonding were positively correlated with a statistical significance among firsttime mothers and with a borderline significance among experienced mothers, they had no correlation with intention to attend antenatal classes among both firsttime and experienced mothers (Table 3) . Table 4 shows the associations of intention to attend antenatal classes, probable depression and lowbonding with background characteristics among firsttime mothers. Three dependent variables are listed in columns, and proportions of analyzed factors in rows as shown in the table. For example, 55% of mothers aged 29 years or younger were with lowbonding, while 16% of older mothers were with the outcome, and the association between the age and the bonding was significant. None of risk factors of probable depression and/or lowbonding nor other factors were significantly associated with mother's intention to attend antenatal classes. Regard ing probable depression, financial difficulty, 113 (97) † Information of listed characteristics were collected at the time of pregnancy registration except financial difficulty and obstetrical problems collected at onemonth home visit. ‡ Totals across columns for some items do not add up to the total number (N) indicated in the top row because of missing data.
obstetrical problems and not being happy about the pregnancy were associated. As for lowbonding, younger age, financial difficulty and pregnancy registration at 12 weeks or beyond were associated. Table 5 shows the results of the same analysis as Table 4 among experienced mothers. Like in firsttime mothers, none of risk factors of probable depression and/or lowbonding were significantly associated with mother's intention to attend antena-tal classes. However, the association between the employment and the intention to attend antenatal classes was statistically significant (P=0.04), and higher proportion of employed mothers had no intention to attend the antenatal classes (Table  5 ). Obstetrical problems were the only associated factor for the probable depression and financial difficulty for the low bonding. Mother's bonding towards her child was measured by the 10 -item Bonding Questionnaire. The score ranges from 0 to 30, and the higher score indicates lower bonding. 
DISCUSSION
Prevalence of probable depression (6%) was lower in the present study compared with previous reports from Japan ranging from 11% to 14% 21, 22) . One of possible reasons is that women in our dataset were those who agreed to have home visit by nurses and were likely to have positive attitudes in parenting. Also, mothers who were pregnant for the first time or expressed anxiety or worries at pregnancy registration were underrepresented in this dataset, which might further contribute to the lower prevalence. One methodological explanation for the overrepresentation of experienced mothers among those with the one month data is that city public health nurses asked them to fill out the form when mothers visited the center for the care of elder children as mentioned in the methods section.
It was noteworthy that financial difficulty was commonly associated with probable depression among both firsttime and experienced mothers. The factor was associated with low bonding as well. In line with previous studies 23, 24) , other factors associated with probable depression were obstetrical problems and unhappy feeling about pregnancy. The association of financial difficulty of our focus may partly be attributed to the increased amount of stress placed on a mother due to limited financial means necessary for raising an infant. 25, 26 A study in Japan by Seto and colleagues reported that chronically depressed women compared to neverdepressed women were less likely to be married, had less education, had lower education, had lower income, and were more likely to use substances 27) . Taking the evidence into consideration, government's recent parenting support addresses poverty alleviation.
Poor mental health status in women can result in poor attachment towards the child 14) , which was confirmed with our data showing a positive correlation between depression and bonding. There are numerous studies about postpartum depression, but not much has been reported about Japanese mothers' bonding toward the child. We found that lowbonding was associated with younger maternal age and late pregnancy registration among firsttime mothers, in addition to financial difficulty mentioned above. It is likely that the first month after delivery is rather stressful and difficult to cope with especially for inexperienced firsttime young mothers. This could lead to a poor attachment with the child who can be considered as the major source of the stress 28) . As for the late pregnancy registra-tion, it could be one of the maternal depressive symptoms, or a consequence of unintended pregnancy delaying pregnancy recognition and decision to give birth.
Despite the stress faced by firsttime mothers, 90% expressed the intention to attend antenatal classes. While the data is encouraging, steps should further be taken to encourage both firsttime and experienced mothers at risk of postpartum depression and lowbonding.
Our data showed that mother's intention to attend antenatal classes did not correspond with risk factors of probable depression and low bonding. The discrepancy between mothers' help seeking behavior and risk condition indicates a need for systematic screening of mothers at risk of postpartum mental disorders at the time of pregnancy registration, and recruiting them to parenting support programs at a health center. If participation to antenatal classes solely relies on women's preference, invaluable opportunity for early detection of atrisk mothers will be missed. In addition to active recruitment, improvements in both the content and the organization of these classes are needed to attract experienced mothers at risk.
Some limitations of our study must be acknowledged. "First, the data we analyzed included a relatively small number of mothers who agreed to have home visit by nurses in one city, which limits multivariate analysis of the data and generalizability of the obtained findings. Among factors that showed significance, we selected one of basic variables, mothers' age, and tried ageadjusted analyses for Tables 4 and 5 . As expected, statistical significance of some items diminished including financial difficulty and gestational age for firsttime mothers and obstetrical problems for experienced mothers. The financial difficulty among firsttime mothers in particular, probably lost its significant due to its association with mother's age ; a proportion of firsttime mothers with financial difficulty was significantly higher among younger age group in our data.
Results about prevalence and associated factors of probable depression and low bonding should be read carefully. However, our primary purpose was to compare factors associated with mother's willingness to attend the antenatal classes with those of depression and bonding disorder, and the discrepancy was evident even with this smallscale study. Second, data collection procedure was not completely unified (some data were collected at the health center as mentioned above) since it was conducted for health service provision, but not for research purpose. Third, the assessment of the bonding was done using a score only used in Japan, which limits international comparability although it is commonly used in combination with the EPDS in Japanese public service setting. Also the only indicator of supportseeking behavior used was the intention to attend antenatal classes.
In conclusion, our results underline the need for health practitioners to screen and pay closer attention to mothers with first pregnancy, obstetrical problems, financial difficulty, unhappiness about the pregnancy, younger age, and late pregnancy registration. Interventions that would specifically target these atrisk groups may help to alleviate the stress, thus decrease postpartum depression and improve mothertochild bonding. Family and primary care physicians, public health nurses and other community health workers involved in child and maternal care should be informed and trained to detect and follow up mothers at risk of mental health problems based on early warning signs including pregnancy history, obstetrical problems, sociodemographic information and maternal feeling toward pregnancy.
